Preparation of human vascular endothelial growth factor-D for structural and preclinical therapeutic studies.
Vascular endothelial growth factor-D (VEGF-D), a secreted angiogenic and lymphangiogenic glycoprotein, enhances tumor growth and metastasis in animal models, and its expression correlates with metastasis and poor patient outcome in some cancers - it is therefore considered a target for novel anti-cancer therapeutics. The definition of the structure of the complex of VEGF-D bound to its receptors would be beneficial for design of inhibitors of VEGF-D signaling aimed at restricting the growth and spread of cancer. In addition, there is interest in using VEGF-D protein for therapeutic angiogenesis and lymphangiogenesis in the settings of cardiovascular diseases and lymphedema, respectively. However, VEGF-D has proven difficult to express and purify in a highly bioactive form due to a tendency to exist as monomers rather than bioactive dimers. Here we describe a protocol for expression and purification of mature human VEGF-D, and a mutant thereof with reduced glycosylation, potentially suitable for preclinical therapeutic and structural studies, respectively. The degree of glycosylation in mature VEGF-D was reduced by eliminating one of the two N-glycosylation sites, and expressing the protein in Lec3.2.8.1 cells which had reduced glycosylation capacity. Mature VEGF-D and the glycosylation mutant were each enriched for the biologically active dimeric form by optimizing the separation of dimer from monomer via gel filtration, followed by conversion of remaining monomers to dimers via treatment with cysteine. The glycosylation mutant of VEGF-D intended for structural studies preserved all the cysteine residues of mature VEGF-D, in contrast to previous structural studies, exhibited comparable receptor binding to mature VEGF-D and might facilitate structural studies of the VEGF-D/VEGFR-3 complex.